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Abstract (Basic): JP 64003140 A 

A fluorodivinyl ether cpd. of formula (I) (where X = an acid gp., a 
gp. easily changing to an acid gp. or halogen, k = an integer of at 
least 1 and each I, m and n = an integer of at least 0 independently) 
is new. 

Thermal decomposition of a cpd. of formula (II) opt. in an inactive 
gas or liq. diluent for 0.1 sec. to 10 hours at 50-400 deg.C gives a 
cpd. of formula (I) (where A = F or OA', where A' = an alkali metal or 
a hydrocarbon residue). 

USE/ADVANTAGE - Fluorodivinyl ether cpds. suitable for monomer 
materials for ion exchange membranes with both high ion exchange 
capacities and crosslinking densities, mechanical strength, high 
current efficiency and low electric resistances, useful for 
electrolytic diaphragms of aq. alkali metal halide solns. The ether 
cpd. is also useful as intermediates for surface active agents, fibre 
treatments and agricultural chemicals. 
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SfiT-C % CF2-CFCF2OCH3 4 8.1*&20 
X 0#J&9 1 1C/7«H* 

^9^* 9 1 5 $mit 0 &®&<nit&to<om- 

(44) 



IR, "F-KMH, 'H-KMR.JC 
jRfrflr . M S IC i 0 

0 0 
n a 
CH5OCCF2CF2CF2CF2OCFCF 

- CFjOCHs 

(<0 I B : 2 8 9 0 , 2 9 9 OaT 1 ( -CH 5 ) 
1 8 8 SaT i ( -COF ) 
1 7 9 5a!" 1 ( -C0 2 Me ) 

(n) i»F - N M R 



H - N M R 



3. 7 1 ppm ( -CF2OCH3 ) 
19 6 ppm ( _J 0CBb) 



(-) 7C*0>tf?fit I C t oH«Fi20s 

tt#<fc C 12 7 6 6% H:i40% 

P: 5 2.5 2 % Oil 8. 42% 
ffcfflHK C : 2 7 9 1 % HI 1.3 3% 

f : 5 2. 6 6% o:iaio% 



O ; .0 

a (q)b 
CHSOCCF2CF2CF2CF2OCFCFW 
(a) (b) (c) (d) | 

CF2OCH5 
(g) 



(e0 1 1 6.8 ppm 

(b) 12 12 ppm 

(c) 1 23,2 ppm 

(d) 7 7.0 , 8 5.3 ppm 

(e) 1 2 7. 6 ppm 

(f) -24.7 ppm 

(g) 8 7. 2 . 9 a 5 ppm 

(45) 



to US M/e 4 15 

0 0 
H D 
CH30CCF 2 CF 2 CF2CF 2 OCFC® 

CF2OCH3 

O 

M/e 1 5 9 ®CFCF 
I 

CF2OCH5 

8 

0 ttW* 3 0 0rfz^P77^^ SbF S 
(46) 
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»BHBB4-3140(13> 



6. 5 9 t ? 7 4 h * * * A Z CfSfiig: 7 s 
* vtfcfil ) 8 a 0 9 * A*l7fc ^^RJ5«5&r 5 

0 o 

II E| 

CH30CCF2CF2CF2CP20CPCP 

I 

CF20CH3 

B 7. 7 * * 5 0***t-C«TL*o iRT*S7 

ft. ^*«c#ml, 1 0 or *t?4i$ffift#t 

*Mfc<a-%>eOj*&tt I R , "F - N U R , 'H- 
N M R , 7CS^#f . M S VC X *) 

0 

0 

" 0 /F 
CH3OCCF2CF2CF2CF2OCF 

CF 

u 

0 

CO I R 1 18 9 DoT 1 C -COF ) 

1 7 9 Ocm" 1 ( -COjMe ) 



(o) t9 F - N M R 



0 

0 II 
II yPF(i) 
CH3 OCCF 2 CF 2 CF 2 CF 2 OCF 

fa) fb) (c) (d) (e)\ F fa 
Q 
0 



(a) 
fo) 
(c) 

(d) 

(e) 

(f) . <g) 



1 1 & 8 ppra 

12 10 ppm 

1 2 5. 0 ppm 

8 0,6 ppm 

1 1 6.8 ppm 

- 2 1 7 ppm 



3. 9 7 ppm 
<-> 7C3R##f: C 9 H 5 Fit0 5 

It Witt c : 2 7 0 1 % h : 0.7 6% 

5223% 0:19. 99% 
C: 2 7.2 6% H 10.6 9% 
5 2.2 1% 0:19. 84% 



M M 8 M/e 3 4 1 



( BCF 2 CF2CF 2 CF 2 OCF^ 



O 
II 

CF 



CF 
0 

0 



M/ e 2 5 9 

O 

H 

CH3OCCF2CF2CF2CF2® 



M/e 1 2 5 ©CF 



0 
.CF 



V 



CF 
0 

o 



o 

M/e 4 7 ©CF 



4 6. 5 9 A*l7t 0 * ~ h * is- 5 1C 

fc^SJU* «»U<CA»e> H PPOU5^ 

T/i*J&>>tt> IliU 

8 5t/2«Hf <0©£-*r 5 5. 1 f ft*. g£ 
@^<0<k>&-!fe<Ofl?JtH, IR, "F-NMR , 
1 H-NMR,7C«^^T,MS^i: H 
F P 0**2 OtftoL* 



CF5 0 
I I 
CF2OCF CF 



CH3OCCF2CF2CF2CF2OCF 
I 

CF2OCF CF 
I It 
CF3 0 



9 

2 0 0««#7*a¥ 3 J--|.^L' - 7 fcifc^ 
^^5^5d, K F 0. 3 9 RVP&f& 



CH3OCCF2CF2 CF2CF2OCF 



0 
0 



CP 

B 

O 



2890. 2990 caT* f -CH 5 ) 
1 8 9 OcuT 1 ( -COP) 
1 7 9 5cm" 1 (~C0 2 CH 5 ) 



C4.9) 



(50) 
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««a64-3l«0(14) 



F - N U R 

w 

CFs 0 

t a 

CF 2 OCFCF(i) 
? |M « 

CHsOCCF 2 CF 2 CF 2 CF 2 OCF(e) 

fa) (W (c) (d) | M 

CP 2 OCF CF(m) 

0) 1 " 

CFs 0 



fa) 


1 1 6.8 


Ppm 


"(b) : 


12 10 


ppm 


(c) 


1 2 2.1 


ppm 


- (d) 


7 7. 0 . 


8 4. 5 ppm 


to- 


1 4 2.3 


ppm 


ff) . 0) 


7 8.8 


ppm 


fe),<k) 


1 2 7. 3 


,128.5 1 




8 t 1 


ppm 


(D.fcA 


-2 6.0 


ppm 


M i H - 


N M R 





3, 9 5 ppm 
f5l) 



f=) 7C*^^fM : C 15 H5P 2 307 

W- c: 24.60% h: an% 

P : 5 9. 6 8% 0:15. 30% 

C: 2 4-5 5% h:o.49% 

F : 5 9. 3 9 % 0 : 1 5. 5 7 % 

Oft) if 8 



M/e 569 



CH3O C CP2CF 2 CF 2 CF 2 0 C p' 



/CF 2 * 



CF2OCP CP 
CFiO 



M/e 2 1 3 



©CP 2 C F CF 

1 a 

CF 5 0 



1 0 

0 

O CF 2 OCFC0K 

a i 

CH 5 0CCF Z CF 2 CF 2 CF20CF 
I 

CF 2 OCF COK 
I 0 
CFs O 

(52) 



CO I R 17 9 0«T ! ( -C0 2 Me ) 
1685 cm*"' ( - C O 2 K ) 

*ft0J 1 

o#tfv*i 0 o* 

R : fiB1fc^«&IS ) 9 a 0 9 BLXF 



CPs O 
,CF 2 OCF COK 



F80 2 CF 2 CF 2 OCF 

N CP ? OCF COK 
1 a 
CPs O 

6 6.0 9 *K1\fto EJ5Srt%3«H*te 
2 0 0 TCtM S£(Hffll#L7t£: t 
3 7. 8 9O0ttS((fy^«P,ti^ a O «R 

$SL* 8 6 - 8 7 TC / 4 0 mm <n® 
2 9. 5 **§* 0 i£©^<0«&tt I R 1 19 F - 
N M R . 7Cj8a**T . M8KJ:0 



FS0 2 CF 2 CF 2 OCF 



,CF 2 OCF-CF 2 



^CF 2 OCF-CF 2 



C53) 



(f) I R ( & 1 laic*-* - h &75*L7fco ) 

1 8 4 5cm" 1 ( -OCF-CF 2 ) 
1470m" 1 - C -SO2P ) 
(°) "F -NlfB- (ft 2 + + - h frjjH, 
*o 

(e) 

CF 2 O v Ffo) 

FSO2CF2CP 2 0CF/ d) ff) N F, ) 
fa) (b) (c) I 

CF 2 O v P(4) 
(i) >-c( 
F F 

0) 00 



fa) 

(b) 

fc) 

(d) 

(e) , (i) 
to. (J) 
W.fe) 
to. (4 



— 4 4. 4 ppm 

1 1 0. 7 ppm 

7 8.0 ppm 
14 17 ppm 

8 2.4 ppm 
1 3 3.9 ppm 
1 1 2. 2 ppm 
12 11 ppm 

f54) 
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?«TOG4-3140 (15) 



to 7C«^^f<lT : C 9 F 1 6 0sS 

ft#fg C : 2 0.6 2% P: 5 8.0 0% 

o : 1 5. 2 6 % s : 6. 1 1 % 

C : 2 0. 4 5 % K: 5 8. 12% 

o : 1 5. 4 5 % S : 5. 9 8 % 



(=) M S M/e 3 4 1 ©CP 



,CF20CF-CF 2 



n cp 2 ocp-cp 2 

M/e 1 3 5 FSO 2 CF 2 0 
■ :. M/e 9 7 ©OCP-CP2 

i^fcHtT 3. 3^1:, I R 1 ,y F-NMH , 
. CP 2 CP 2 0 



S0 2 



CFCF20CF-CF2 



^CFQCF 2 
CPs 

/ CF 2 OCF-CF 2 

PS0 2 CF2CP 2 OCF 

X CP2 0CPHCP 5 
(55) 



2 



CP 3 0 
I U 
CF2OCP COK 



PSO2CF2CP2OCP 



CP2OCP COK 
f II 
CPs 0 



PSO 2 CP 2 CP 2 ocp' 



/ 



CP 5 CPs 0 

i 1 n 

> CF 2 OCFCF 2 OCF COK 



CF2OCP COK 
I 0 
CPs 0 



2 6. 6 *&&htlit a K©fr<0*Hft»i„ ir, 
1 'F - N M R , TtMfrVf . UBKLX*)^ 



PSO 2 CP 2 CP 2 OCP 



CPs 

,CF 2 0CFCF 2 0CF-CF2 



CF2OCP-CP2 



(so) 



fr> IR 1 8 4 5cm -1 ( -OCF-CFj ) 

1 4 6 5 on" 1 ( - 6 .0 2 P ) 
fa) !Pp - N M R 



CPs 

/ CP 2 0CFCP20 % F 
FS02CP 2 CP20CPfa) 

P 'p 
M (b) 



(X) Cb) ^^c' 



0) 





(a) 


- 4 4.4 


ppm 


(b) 


1 1 as 


ppm 


(c) 


7 8.1 


ppm 


(d) 


1 4 2.0 


ppm 


(b) 


8 


ppm 


(4 


1 4 2.0 


ppm 


fe) 


7 9. 0 


ppm 


(h) . (£) 


8 3.4 


ppm 




1 3 4.1 


ppm 




1 1 10 


ppm 


to . (0) 


1 2 0. 7 


ppm 




C57) 





to 7c*^^fii : Ct2P2 20 4 s 
(=■) u s 



C 
0 
C 
0 



2 0. 8 8 % F : 6 0. 5 4 % 

1 i9 1% S : 4. 6 5 % 

2101% F : 6 0.4 4 % 

1 4. 1 3 % 8 : 4.4 2% 



CPs 

M/e 3 1 3 ©CF2OCFCF2OCF-CF2 
M/e 1 8 3 FSO2CF2CF2© 
M/e 9 7 ©OCP- CF 2 
3 

1 < , 3 0 cm<r>jj 7 ^^SJ5 

Na 2 CO s 80F *ft«L. S£&S$* 
50«</min t-fffcL. *l*B 1 0«&fc - * 
-t?*«Ji«* 3 0 0 tie ft) ft Lfeft L*o 
* 2 4 0 TCfctfc 

(58) 
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ftl3B364-3l4l)(16) 



CPs O 

i a 

CF Z 0CF CP 



PSO2CP2CF2OCF 

CF2OCF CF 

1 11 
CPs 0 

<oi&m&b mzmx.* y* at 4 * - * * j 



CF2OCF-CF2 
1 

F8O2CF2CF2OCF 
I 

CF2OCF-CF2 



& 1 2. 6 9 mh^lto 

4 

CF 2 OCF-CF2 
I 

FSO2CF2CF2OCF 

CF2OCF-CF2 
C59) 



2 4. 7 9 ftbtllto 

mmm 5 



CF 3 0 
I 0 
,CF 2 OCF COK 



FS02CF2CF20CF^ 



CF2OCF COK 

1 a 

CP 5 0 



CF5 0 
» B 

• 0 CF2OCFCOK 

CH50CCF2CF2CF2CF20CF 

I 

CF2OCF COK 
i H 
CFi O 



6 0. 0 9 *my*itfoK&:mw 1 t m&K l-c 



0 CF2OCF-CF2 
CH30CCF2CF2CF2CF2QCF 

CF2OCF-CF2 



(60) 



* 2 X S 9 4#7to fll&tt* I R » 1 *F - N M R • 
'H - NMR , 7C*^#T ■ U 8 IC X 0ttBt7t o 

<W) r r Ct&3 Stc^^r- h%5tU>to > 

2 8 9 0 . 2 9 9 0«T 1 f -CH S ) 
1 8 4 0cm" 1 ( -OCF-CF2 ) 
1 7 9 0ctT 1 ( -CO2CH3 ) 
(n) 1»p - NMR . 

CF 2 O v 

0 1(1) > = c' 

CH3OCCF2CF2CF2CF2OCF (g) 
(a) fb) (c) (d) I te) 

CF 2 O x F(m) 



(a) 1 1 7. 0 ppm 

te) 12 12 ppm 

(c) 1 2 5. 2 ppm 

(A) 7 8. 8 ppm 

fe) 1 4 2. 2 ppm 

8 2.6 . 8 3. 3 ppm 
(61) 



(%) . Ck) 1 3 4. 0 ppm 

(h) . M 1 1 3. 6 ppm 

(i) . fa) 1 2 3. 2 ppm 



M 'H- NM R 



3 9 2 p pm 



t=) 7C JR##TtiS[ Ci3H S F,y05 

ft£:<S c: 26.01% H:a50% 

p:ai 5% 0:13.33% 

c : 2 5.9 6 % h: a7i% 

f : 6 a 3 3 % 0:13.00% 

Hull 6 

(62) 
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8HHa64-3l«D<17> 



* 1 n 





7 *s * n i?Xz=.n,x.-?- /u 


I R 
(on- 1 ) 


7C 

fUJt 

91 an 

c 


m cm. 

ft 


III 


(% ) 

it ) 

£ ) 


1 


CF 2 OCP-CP 2 

cp 5 cp 2 cp 2 ocp 

x cp 2 ocp-cp 2 


1 B45 


2 5.5 4 


F 

4 7.0 5 


H 

- 


8 
- 


2 


XF 2 0CF-CP 2 

CP a CF 2 CP 2 0fPCF 2 0CP 

CP a CP 2 OCF-CF 2 


1845 
C-OCF-CP 2 ) 


2 3.0 9 


4 7.4 4 


- 


- 


3 


CP 2 0CPCF 2 0CP-CF2 

yr3Uir 2 Li» 2 O^FCF2 0CP^ 

CF3 CF2OCF-CF2 


1845 
C-OCP-CP2) 


2 2.8 2 


X 7 X Q 






4 


.CFgOCPCFjOCP-CPj 
CPjCP 2 CF 2 OCPCF 2 OCF ^ 

CF a X CP 2 OCFCF 2 OCP-CP 2 
CF 3 


1845 
(-OCF-CF 2 ) 


2 2.4 3 


4 7.8 4 







(63) 





7 As * a & £ =. A, x. — 


I R 
fern"* 1 ) 


7C ft 4* Vf (%) 

nmit ( mTmnm ) 


C 


P 


H 


S 


5 


CF 2 OCF-CF 2 

C/.CP 2 CP 2 OCP 

N CF 2 0CF-CF 2 


1840 
f-0CF-CP 2 ) 


2 2.6 8 


5 9.80 






4 


/ CF 2 OCFCP 2 OCF-CF 2 
PS0 2 CP 2 CF20CP op's 

K CF 2 OCPCF 2 OCF-CF 2 
CF 5 


1 845 
f-OCP-CF 2 ) 
1 470 
f-S0 2 F) 


2 104 


6 2.1 3 




5.75 


7 


>CF 2 OCF-CF 2 

FSO 2 CP 2 CP 2 0CPCF2OCP 

CPs . N CP 2 OCP-CF 2 


1 845 

( -OCF-CF2) 
1465 
C-80 2 F) 


2 0.8 6 


6 as 6 




4.6 5 


8 


.CF2OCF-CF2 

PS0 2 CF2CF20CFCP 2 OCFCP20CF 

CPs CPs V CF 2 OCF-CF 2 


1 845 
f-OCF-CF 2 ) 
1 465 
f-S0 2 F) 


2 104 


6 2.1 3 




3.7 5 



(64.) 
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m 03 (14-31411(18) 





7 /urf-o |£ is. a* x — 


t n 
(cm"' ) 


7C * ^ If ill f%) 






c 


F 


H 


8 


9 


0 / CF 2 OCF-CF 2 
C2H5OCCF2CF2CP2OCF 

CF2OCF-CF2 


1840 

(-OCF-CF2) 

1790 

f-002C 2 H5) 


2 7. 6 7 


5 7. 2 5 


0.9 0 




10 


0 .CF2OCFCF2OCF-CF2 
C2H5OCCF2CF2CF2OCF CFj 

N CF 2 OCF-CF2 


1840 
1790 

(-OO2C2H5) 


2 6. 3 2 


5 9. 8 5 


0.6 9 




11 


0 /CF20CF-CF2 
CH S 0CCF 2 CF2CF 2 0CFCF20CF 

CF 3 N CF 2 OCF-CF2 


1 845 

f-OCF-CF 2 ) 

1790 

(-OO2C2H5) 


2 5.1 5 


4102 


0.4 2 




12 


/ CF 2 OCF-CF2 
C2H58CF2CF2CF2OCF 

V CF 2 OCF-CF 2 


1840 


2 6.10 


5 8.4 9 


0.9 1 


5.8 



(65) 



ftffiffl 7 • 

NaOH 4. H,y^/-^20 «< & Xfl m & 

FS02CF2CF z OCFCCF 2 OCF-CF2) 2 2 5.5 0 

6 0 "CTM ^WUUfeLTto 
T©^L-C^§P>H7tBfe^»^<o 1 Rfc&flfc 

1 4 6 5m' 1 #;5<ORiKtf 
1 0 6 5cm- 1 tf&\fC§TitK<8LlX.&%lt>nXi~ 

ftffiffl 8 

NaOS02CF 2 CF20CFfCF 2 OCF-CF2 ) 2 Kj®*} 
C66) 
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HOS02CF2CF2OCFCCF2OCF-CF 2 ) 2 

I R 

1 0 6 Ofl» H ( -S0 2 H ) 
1 8 4 Oct" 1 ( -OCF-CF2 ) 

ft MM 9 

1 0 o«*h*p:77*=»k: % ^^^g 7 

flit NaO80 2 CF2CF2OCFfCF20CF-CF 2 ) 2 

2 a 0 *&tfas:*s<b y y 2 a 0 9 * Aft8 < 
m#Lfttf & 1 4 0 -C fctolfcLrtio m&vc 1 

C/502CF 2 CF20CFfCF20CF-CF2) 2 
**#e?*t^o I R , 19 F - N M R » 7C 

M IR 1 8 4 0cm- 1 C-OCF-CF2) 
1 4 2 Dan" 1 C -80 2 C£ ) 

M TtXfrtiTM.: C P Fi50 S 8C^ 

&t#<I C: 1 9.99% P: 5Z72% 
f67) 



o : 1 4.8 0% S : 5.9S% 
CjL : 6,56% 

c : 1 9. 9 1 % F : 5 2. 6 6 % 
0 : 1 5. 1 2 % s : 5. 6 9 % 
C Z. : 6,6 2% 

nmm i o 

-fr® 0 ttttTt 1 00il='/D7773fc, 

FS0 2 CF2CF20CFrCF 2 OCP-CF2 ) 2 9. S 9 A. 
tf^x^^T* ^16 30t f 

tb. x - f A,^@^t^o ^^^sr©t-cm 

CC 2 H 5 )2NS0 2 CF2CF 2 OCFfCF2 0CF-CF2 ) 2 
* ; 4. 1 ^^P>ft7t e «iSfi. Ill."F-N 
MR. 1H-HUR. 7C«^^te I 

(<f) IR 1 8 4 0m" 1 f-OCF-CFz ) 

C68) 

o : 1 8. 2 o % s : 5. 9 1 % 
H : 0.4 9 % 

mmm 1 2 

~ * & 0 ft H" 7t 1 0 0 ■«£ v D7 5 

C^8O 2 CF2CF20CFfCF 2 OCF-CF2) 2 9. 5 $ 
00-1 5 0 «*/mi D 

C 3 H70COCF 2 OCFCCF20CF-CF 2 ) 2 fi 
ito «!5Sfi IR. 1 9 F - N M R , 1H-NMR, 

M I R 

2900.2950. 3 00 0OJT 1 C-C5H5) 
0 

1 7 8 0«r* f - COCjHs ) 
M 7C*#flf : C, 2 F, 3O5H7 
(70) 
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£■464-3140(10 

(°> 7C*^^fiig : c, ,F ia 0 5 SNHio 

eUtilS 0123.87 % F: 5151% 
0 : 1 4. 4 6 % s : 5. 8 0 % 
N : 2. 5 3 % HI 18 3% 

nmm 0:25.81% f : 5 1 3 3% 

0 : 1 4. 5 5 % s : 5. 7 7 % 
n: 2.6 2% h: 192% 

*MM 1 1 

* * ^ 3 0. 0 9 ( ^^-e*ffiflj8 tr*§ 

btL7b H080 2 CF 2 CF20CFCCF20CF-CF2 ) 2 
8.5 **A*13B*MElBLfc*SF*. 
CHsOS02CF2CF 2 OCFfCF20CF-CF2 ) 2 II <b 

tt«<l c : 2 2.4 0% f : 5 3.1 5% 
0 : 1 7. 9 0 % s : 5.9 8% 
h : as 7% 

^filJte 0 122.18% F: 5 3.2 2% 
(69) 



&fj*flt c : 3 0. 14% F:5l<S5% 
0 : 1 d 7 3 % H : 1. 4 8 % 

nfflffi. c : 3 a 1 9 % F I 5138% 
0:1 6.88% H : 1. 5 5 % 

mmm 1. 3 

^^-^20^, NaOH 15? 4; A*i* g 

CH 3 OCOCF2CF2CF2CF 2 OCF(CF 2 OCF-CF2 ) 2 

6 0 *c f 1 ^raHJMtyfco y*y-A,* 

«BET©3&t t Bfe<OJ&#*f>2 0.4 

<6 1 7 9 Octi" 1 tfj5.<n -C0 2 CH3 *>&JKa ; ?8 
£cL. mittti 1 6 8 0cm" 1 ft&VC -C0 2 Na 

^ v rat£5£g& * a, ^ vggx * p, * * 

C71) 



HUMS 6fl -3 140 (20) 



ft^we t wmfc it. ftasflM 3t?#^ 

0 

flit NaOCCF2CF 2 CF2CF20CF(CF 2 OCF-CF2> 2 

i: f) 

0 

HOCCF 2 CF2CF 2 CF 2 OCFfCF20CF-CF) 2 

I R 17 8 Don" 1 f -C0 2 H ) 

1 8 4 Orra" 1 ( -OCF-CF2 ) 

NaOS0 2 CFjCF 2 OCFfCF20CF-CF2 ) 2 (Oft ») 
fc- ft MOT 1 3 f^P>K7t 
NaOCOCF2CF 2 CF2CF 2 OCFfCF2 0CF-CF2 ) j 

%rffl^7t^tt. ftasfci 9 t mm*: L-r 

C/.COCF2GF2CF 2 CF20CFf CF2OCF-CF2 ) 2 

**§*o Kft^teofll&M:* I R , "F - 

K M R . 7C$R0>#ft-?&& 1 5t 0 
(72) 



I R 



1 8 0 5 m" 1 f -COCZ ) 
1 8 4 0 cm" 1 f -OCF-CF2 ) 



ftffiffl 1 6 

NaF 7. 5 * ,^7k^^*7y2 0** 
AH^ 0 fif£g§fc1 0 0 t tetafcL/xtffeft 

««1 5-e»b*i* 
0 

C£CCF2CF 2 CF2CF20CF(CF 2 OCF-CF2) 2 9. 5 

1 0 0'CKt4 0 f$raft#*T&W-7t<n*>. & 
ft I R , «*F - N M R . 7C###f 1 0 

FCOCF2CF2CF2CF2OCFCCF2OCF-CF2 ) 2 t? 
I R 

1 8 8 5 ( -COF ) 

18 4 0 cm" 1 C-0CF-CF 2 ) 

f73) 



1 7 

x-r^3 0 «* . ftjfcfll 1 5 -c?#bn* 

C£COCF2CF2CF2CF 2 OCFrCF20CF-CF 2 > 2 
1 Z2 9 , * 7 * * T $ ^ 2. 9 9 *tia 40 

««LT»6*fcffc*te*>*atrt:. ir , 

**F - NM R , IB-HUB, 7C$R#flrK: Jt 
0 CC4H9 ) 2 NCOCF2CF2CF 2 CF 2 OCF ta^OCF-CjM 

2 

m 1 h y 

1 7 0 0 an" 1 f -C-N ) 
1 8 4 0 cm" 1 ( OCF-CF2 ) 

f°) C 20 Fi?O4NH 1 8 

gt#<! C : 3 4.4 4 % F : 5 1 7 6% 

0: 9,1 8% N : Z 0 1 % 
H : 2. 6 1 % 

ft mH. C : 3 4. 3 1 % F : 5 1. 7 9 % 

0 : 9. 1 3 % N : t 9 8 % 
H : Z 7 9 % 

C74) 



»OT 1 

F8O2CF2CF20CFCCF2OCF-CF2) 2 * £ 5 
SJtfiB . CF2-CFOCF2CF2OCF-CF2 8.0ff 

SB2itf (c 2 FsC02) 2 ^a^ftas^MU 

*ym<n&n& ( f p - 1 0 0 oft*«i») 
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